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OPTICAL FIBER CABLE ASSEMBLY WITH 
INTERSTITIAL SUPPORT MEMBERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 10/093,212, ?led Mar. 7, 2002, 
Which is a continuation-in-part of US. patent application 
Ser. No. 10/052,807, ?led Jan. 23, 2002, Which claims the 
bene?t of US. Provisional Patent Application Serial No. 
60/264,549, ?led Jan. 26, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to optical ?ber cables 
and, more particularly, to an improved geometrical arrange 
ment and selection of elements foring an optical ?ber cable 
that decreases the diameter, linear Weight and cost of the 
optical ?ber cable While, at the same time, improving its 
mechanical performance. 

[0004] 2. Description of Related Art 

[0005] One type of prior art optical ?ber cable assembly 
includes an optical core surrounded by one or more jackets. 
The optical core includes a plurality, e.g., six, buffer tubes 
surrounding a central member. Each buffer tube has a Wall 
that encloses a plurality of optical ?bers. The Wall of each 
buffer tube is preferably formed from a synthetic thernmo 
plastic compound, such as polybutylene- terephthalate 
(PBT), or polyester, such as nylon, or polyole?n, such as 
polyethylene. The central member is formed from a ?ber 
reinforced plastic (FRP) rod formed from silica ?bers 
encased in plastic coating. 

[0006] The FRP rod forming the central member has a 
silica content betWeen 70% and 85% and a plastic content 
betWeen 30% and 15%. Because of the percentage of silica, 
the FRP rod is relatively rigid and has a relatively high 
modulus of elasticity, e.g., 50,300 N/mm2:10%. 

[0007] As discussed above, the optical core is surrounded 
by a plurality of jackets. In an embodiment designed for 
aerial installations, the optical core is surrounded by an inner 
jacket formed from polyolefm, such as polyethylene, or 
polyester, such as nylon, an intermediate, strength layer 
formed from an Aranud yarn or other strength member, such 
as ?ber glass, and an outer jacket, also formed from poly 
olefm such as polyethylene, or polyester, such as nylon. The 
optical ?ber cable assembly may also include a Mylar tape 
and/or polyester binder disposed betWeen the optical core 
and/or the inner jacket and betWeen the strength layer and 
the outer jacket. In addition, polyester rip cords can be 
included betWeen the inner jacket and the Mylar tape 
adjacent the optical core and/or betWeen the outer jacket and 
the Mylar tape adjacent the strength layer. 

[0008] Optical ?ber cable assemblies designed for duct or 
premise applications are substantially the same as those 
designed for aerial installations except that the outer jacket 
and strength layer can be omitted Whereupon the inner jacket 
becomes the outer jacket. 

[0009] Problems With the prior art design of optical ?ber 
cable assemblies include the inability to reduce the diameter 
of the optical core or reduce the number of Aramid yarns 
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forming the strength layer surrounding the optical core While 
maintaining an acceptable degree of mechanical loading 
capacity of the cable assembly. Because of these inabilities, 
no reductions are available in the overall diameter of the 
optical ?ber cable assembly, the circumferences and, hence, 
Weights of the inner and outerj ackets, the overall linear 
Weight of the cable assembly or the overall cost of the cable 
assembly. 
[0010] It is, therefore, an object of the present invention to 
overcome the above problems and others by providing an 
improved optical ?ber cable assembly having an improved 
geometric design With improved mechanical performance 
over prior art ?ber optic cable assemblies. This improved 
geometric design enables the same number of optical ?bers 
to be received in an optical ?ber cable assembly having a 
smaller diameter than prior art optical ?ber cable assemblies 
While maintaining an acceptable degree of mechanical load 
ing capacity, e.g., self loading and Weather related mechani 
cal loading, commensurate With its smaller outside diameter 
and loWer linear Weight Still other objects Will become 
apparent to those of ordinary skill in the art upon reading and 
understanding the folloWing detailed description. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, I have invented an optical ?ber cable 
assembly that includes an optical core having a plurality of 
elongated, holloW buffer tubes, a plurality of elongated outer 
interstitial members and an elongated central interstitial 
member. The plurality of buffer tubes is arranged With their 
axes extending in the same direction. When vieWed from an 
end of the optical ?ber cable assembly, the axis of each 
buffer tube is positioned at a comer of an imaginary triangle 
or an imaginary square. The plurality of buffer tubes is 
arranged With each buffer tube tangent to tWo other buffer 
tubes Whereupon each pair of adjacent buffer tubes de?ne an 
outer interstitial space therebetWeen. Each outer interstitial 
member is received in one of the outer interstitial spaces 
tangent to the tWo buffer tubes de?ning the outer interstitial 
space. The axis of each outer interstitial member extends in 
the same direction as the axes of the buffer tubes. The central 
interstitial member is received in a central interstitial space 
formed betWeen the plurality of buffer tubes. The central 
interstitial member is positioned tangent to the plurality of 
buffer tubes With an axis of the central interstitial member 
extending in the same direction as the axes of the buffer 
tubes, The central interstitial member and the outer intersti 
tial members have different moduli of elasticity, With the 
central interstitial member having a larger modulus of elas 
ticity than the modulus of elasticity of each outer interstitial 
member. 

[0012] In one exemplary embodiment of an optical ?ber 
cable assembly, the central interstitial member is a ?ber 
reinforced plastic (FRP) rod having silica ?bers encased in 
a plastic coating, With a silica content betWeen 70% and 85% 
by volume. It has been observed that FRPs having a higher 
percentage of silica ?bers have a greater modulus of elas 
ticity. In this exemplary embodiment, the FRP rod used as 
the central interstitial member has a modulus of elasticity of 
50,300 N/mm2:10%. Moreover, in this exemplary embodi 
ment, each outer interstitial member is also a FRP rod having 
silica ?bers encased in a plastic coating, With a silica content 
betWeen 50% and 70% by volume and With a modulus of 
elasticity of 37,700 N/mm2:10%. 



US 2003/0059183 A1 

[0013] The lower modulus of elasticity of the outer inter 
stitial members make them less rigid than the central inter 
stitial member and enables them to be spiral Wound around 
the central interstitial member, together With the buffer 
tubes. The central interstitial member having a higher modu 
lus of elasticity is not easily spiral Wound. In an exemplary 
embodiment, the outer interstitial members and buffer tubes 
are Wound spirally at a Winding pitch betWeen 8 and 20 
times a diameter of the optical core, For aerial applications, 
the outer interstitial members and buffer tubes are preferably 
Wound spirally at a Winding pitch betWeen 8 and 16 times 
the diameter of the optical core. For duct or premise appli 
cations, the outer interstitial members and buffer tubes are 
preferably Wound spirally at a Winding pitch betWeen 10 and 
20 times the diameter of the optical core. 

[0014] The optical ?ber cable assembly can also include a 
Mylar tape and/or a polyester binder disposed helically 
around the optical core tangent to the buffer tubes and outer 
interstitial members. An elongated polyester rip cord can be 
disposed on a side of the Mylar tape and/or polyester binder 
opposite the optical core. The longitudinal axis of the rip 
cord extends in the same direction, e.g. parallel, as the axes 
of the buffer tubes. 

[0015] For optical ?ber cable assemblies designed for duct 
or premise applications, a jacket comprised of, for example, 
polyole?n such as polyethylene, or polyester, such as nylon, 
surrounds the optical core. For optical ?ber cable assemblies 
designed for aerial applications, an inner jacket comprised 
of, for example, a polyole?m, such as polyethylene, or 
polyester, such as nylon, surrounds the optical core, a 
strength layer comprised of, for example, Aramid or ?ber 
glass yam surrounds the inner jacket and a outer jacket 
comprised of, for example, a polyole?n, such as polyethyl 
ene, or polyester, such as nylon, surrounds the strength layer. 
In this latter assembly, a Mylar tape and/or a polyester 
binder can be disposed betWeen the strength layer and the 
outer jacket. An elongated polyester rip cord can also be 
disposed betWeen the outerjacket and the Mylar tape and/or 
polyester binder disposed adjacent the strength layer. 

[0016] I have also invented an optical ?ber cable assembly 
that includes a plurality of ?ber optic conduits received 
around a longitudinally extending central axis With a lon 
gitudinal axis of each ?ber optic conduit extending in the 
same direction as the central axis and With each ?ber optic 
conduit tangent to tWo other ?ber optic conduits, The 
plurality of ?ber optic conduits de?me a central interstitial 
space therebetWeen and defme a plurality of outer interstitial 
spaces betWeen each pair of ?ber optic conduits on a side 
thereof opposite the central interstitial space. A plurality of 
elongated outer interstitial members is received around the 
central axis With their longitudinal axes extending in the 
same direction as the central axis. Each outer interstitial 
space receives one of the outer interstitial members tangent 
to the pair of optical ?ber conduits defming the outer 
interstitial space. Acentral interstitial member is received in 
the central interstitial space tangent to the ?ber optic con 
duits and With an axis of the central interstitial member 
coaxial With the central axis. The central interstitial member 
has a larger modulus of elasticity than each outer interstitial 
member. 

[0017] The outer interstitial members and the ?ber optic 
conduits can be Wound spirally around the central interstitial 
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member. When vieWed from an end of the optical ?ber cable 
assembly, the longitudinal axis of each ?ber optic conduit is 
positioned at a comer of an imaginary triangle or an imagi 
nary square. 

[0018] The optical ?ber cable assembly includes a ?rst 
jacket surrounding the buffer tubes and outer interstitial 
members. The optical ?ber cable assembly can also include 
a second jacket surrounding the ?rst jacket. Mylar tape 
and/or polyester binder can be disposed inside the inner 
jacket around the buffer tubes and outer interstitial members 
and/or (ii) betWeen the ?rst and second jackets. An elongated 
polyester rip cord can be disposed betWeen the ?rst jacket 
and the Mylar tape and/or polyester binder adjacent the 
buffer tubes and outer interstitial members and/or (ii) 
betWeen the ?rst and second jackets. The rip cord has a 
longitudinal axis that extends in the same direction as the 
axis of the optical ?ber tubes. 

[0019] The ?rst and second jackets are protective covers. 
The optical ?ber cable assembly can further include a 
strength layer, preferably formed from Aramid or ?ber glass 
yarn, disposed betWeen the ?rst and second outer jackets. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIGS. 1-4 are end vieWs of optical ?ber cable 
assemblies in accordance With various embodiments of the 
present invention. 

DETAILED DESCRITPION OF THE 
INVENTION 

[0021] The present invention Will be described With ref 
erence to the accompanying like reference numbers corre 
spond to like elements. 

[0022] With reference to FIG. 1, a ?rst embodiment 
optical ?ber cable assembly 2 designed for aerial applica 
tions includes an optical core 4 surrounded by an inner 
jacket 6, a strenght layer 8 and an outer jacket 10. Optical 
core 4 includes three holloW, elongated and cylindrical 
buffer tubes 12 arranged With their axes 14 extending in the 
same direction. When vieWed from an end of optical core 4, 
the axis of each buffer tube 12 is positioned at a comer of an 
imaginary triangle 16 With the outside diameter of each 
buffer tube 12 tangent to the tWo other buffer tubes 12. 

[0023] Buffer tubes 12 de?ne therebetWeen a ?rst, central 
interstitial space 18 and a plurality of second, outer inter 
stitial spaces 20. More speci?cally, each pair of adjacent 
buffer tubes 12 de?ne therebetWeen on a side thereof oppo 
site ?rst, central interstitial space 18 one of the second, outer 
interstitial spaces 20. 

[0024] Acentral, elongated outer interstitial member 22 is 
received in ?rst, central interstitial space 18 tangent to buffer 
tubes 12. Central interstitial member 22 has an axis 24 
positioned substantially coaxial With a central axis 26 of 
optical ?ber cable assembly 2. An outer interstitial member 
28 is received in each second, outer interstitial space 20 
tangent to the buffer tubes 12 de?ning the second, outer 
interstitial space 20. Each outer interstitial member 28 has an 
axis 30 that extends in the same direction as axes 14 of buffer 
tubes 12. 

[0025] Central interstitial member 22 is a rigid, ?ber 
reinforced plastic (FRP) rod having silica ?bers encased in 
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a plastic coating. An exemplary FRP rod used as a central 
interstitial member 22 has a silica ?ber content betWeen 70% 
and 85% by volume and a plastic content betWeen 30% and 
15% by volume. It has been observed that FRP rods having 
a higher silica ?ber content have a greater rigidity and, 
hence, a greater modulus of elasticity. An exemplary FRP 
rod used as a central interstitial member 22 has a modulus 

of elasticity of 50,300 N/mm2:10%. 

[0026] Each outer interstitial member 28 is also an FRP 
rod. HoWever, since, during assembly of optical ?ber cable 
assembly 2, outer interstitial members 28 and 12 are Wound 
spirally around central interstitial member 22, each outer 
interstitial member 28 is less rigid than central interstitial 
member 22. In other Words, terstitial member 28 is semi 
rigid. 

[0027] In order for each outer interstitial member 28 to be 
less rigid than central interstitial ember 22, the FRP rod 
forming each outer interstitial member 28 has a loWer silica 
?ber content than central interstitial member 22. An exem 
plary FRP rod used as an outer interstitial member 28 has a 
silica ?ber content betWeen 50% and 70%, a plastic contenet 
betWeen 50% and 30% and a modulus of elasticity of 37,700 
N/mm2:10%. 

[0028] It is to be appreciated, that the foregoing percent 
ages of silica ?ber and plastic content and moduli of 
elasticity for central interstitial member 22 and outer inter 
stitial members 28 are only for the purpose of illustration 
and are not to be construed as limiting the invention. 

[0029] As discussed above, outer interstitial members 28 
and buffer tubes 12 are Would sprially around central inter 
stitial member 22. An exemplary optical ?ber cable assem 
bly 2 has its outer interstitial members 22 and buffer tubes 
12 Wound spirally at a Winding pitch betWeen 8 and 20 times 
the diameter of optical core 4. For aerial applications, outer 
interstitial members 28 and buffer tubes 12 are Wound 
spirally at a Winding pitch betWeen 8 and 16 times the 
diameter of optical core 4. For duct applications, outer 
interstitial members 28 and buffer tubes 12 are Wound 
spirally at a Winding pitch betWeen 10 and 20 times the 
inside diameter of optical core 4. 

[0030] A layer 34 of Mylar tape and/or polyester binder 
can be disposed, e.g., helically Wound, around buffer tubes 
12 and outer interstitial members 28 inside inner jacket 6. An 
elongated rip cord 36, preferably formed of a polyester, can 
be disposed betWeen inner jacket 6 and layer 34. Another 
layer 38 of Mylar tape and/or polyester binder can also be 
disposed betWeen strength layer 8 and outerjacket 10 An 
elongated rip cord 40, also preferably formed of polyester, 
can be disposed betWeen layer 38 and outer jacket 10. The 
polyester binder Which can be utiliZed to form layer 34 
and/or layer 38 is preferably con?gured to block the passage 
of moisture, e.g., Water, therethrough and into optical core 4. 

[0031] Rip cords 36 and 40 have their longitudinal axes 
extending in the same direction as the longitudinal axes of 
buffer tubes 12. When pulled radially aWay from central 
interstitial member 22, rip cord 40 tears outer jacket 10 
longitudinally. This tearing enables select portions of outer 
jacket 10 to be removed by the subsequent trimming thereof 
Without damaging strength layer 8 or inner jacket 6. Simi 
larly, When pulled radially aWay from central interstitial 
member 22, rip cord 36 tears inner jacket 6 longitudinally 
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Whereupon inner jacket 6 can be removed by selective 
tirning thereof Without damaging layer 34. 

[0032] Each buffer tube 12 is formed from a synthetic 
thermoplastic compound, such as polybutylene-terephtha 
late (PBT), or polyester, such as nylon, or polyole?n, such 
as polyethylene. In an exemplary optical ?ber cable assem 
bly, each buffer tube 12 has an inside diameter of 2.7 mm 
and an outside diameter of 3.55 mm. The 2.7 mm inside 
diameter enables each buffer tube 12 to receive up to 
tWenty-four optical ?bers 42. Inner jacket 6 and outer jacket 
10 are formed from polyole?n, such as polyethylene, or 
polyester, such as nylon. 

[0033] Strength layer 8 is fored from a strength material, 
such as Woven Aramid or ?ber glass yarn. In an exemplary 
embodiment, strength layer 8 is formed from 70 to 120 ends 
of Aramid yarn, With each end of Aramid yarn having 
betWeen 1,000 and 4,000 Aramid ?laments, a breaking 
strength betWeen 290 and 1,800 N and a modulus of 
elasticity of 100,000 N/mm2+20% or —10%. 

[0034] In the exemplary optical ?ber cable assembly 
Where each buffer tube 12 has an inside diameter of 2.7 mm 
and an outside diameter of 3.55 mm, central interstitial 
member 22 has a diameter of 0.55 mm, each outer interstitial 
member 28 has a diameter of 1.71 mm, innerjacket 6 has a 
thickness betWeen 0.25 and 1.4 mm and outer jacket 10 has 
a thickness betWeen 0.4 and 1.8 mm. 

[0035] It is to be appreciated that the above described 
materials and dimensions of the various elements of the 
exemplary optical ?ber cable assembly are for the purpose 
of illustration and are not to be construed as limiting the 
invention. 

[0036] With reference to FIG. 2 and With continuing 
reference to FIG. 1, a second embodiment optical ?ber 
cable assembly 52 designed for application in ducts, pre 
mises, conduits, raceWays, and the like (hereinafter “duct 
applications”), has the same con?guration of optical core 4 
as optical ?ber cable assembly 2. HoWever, since optical 
?ber cable assembly 52 is designed for duct applications, 
outer jacket 10, layer 38 and strength layer 8 in optical ?ber 
cable assembly 2 can be omitted in optical ?ber cable 
assembly 52 Whereupon inner jacket 6 becomes the outer 
jacket. Other than these omissions, optical ?ber cable assem 
bly 52 can be the same as optical ?ber cable assembly 2. 

[0037] With reference to FIG. 3, and With continuing 
reference to FIG. 1, a third embodiment optical ?ber cable 
assembly 62 has an optical core 64 that is surrounded by 
inner jacket 6, strength layer 8, outer jacket 10 and layers 34 
and 38 of Mylar tape and/or polyester binder in the manner 
described above in connection With optical ?ber cable 
assembly 2. Optical core 64, hoWever, has four buffer tubes 
12 arranged With their axes extending in the same direction. 
When vieWed from an end of optical core 64, the axis 14 of 
each buffer tube 12 is positioned at a corner of an imaginary 
square 66, With the outside diameter of each buffer tube 12 
tangent to tWo other buffer tubes 12. 

[0038] In optical core 64, buffer tubes 12 de?ne therebe 
tWeen a ?rst, central interstitial space 68 and a plurality of 
second, outer interstitial spaces 70. More speci?cally, in 
optical core 64, each pair of adjacent buffer tubes 12 de?ne 
therebetWeen on a side thereof opposite ?rst, central inter 
stitial space 68 one of the second, outer interstitial spaces 70, 
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[0039] A central, elongated outer interstitial member 72 is 
received in ?rst, central interstitial space 68 tangent to buffer 
tubes 12 and With an axis 74 of central interstitial member 
72 positioned substantially coaxial With a central axis 76 of 
optical ?ber cable assembly 62. An outer interstitial member 
78 is received in each second outer interstitial space 70 
tangent to the pair of buffer tubes 12 de?ne the second, outer 
interstitial space 70. Each outer interstitial member 78 has an 
axis 80 that extends in the same direction as the axes 14 of 
buffer tubes 12. 

[0040] Like central interstitial member 22, central inter 
stitial member 72 is a rigid FRP rod having a relatively high 
modulus of elasticity, e.g., 50,300 N/mm2:10%. In order to 
realiZe this rigidity and relatively high modulus of elasticity, 
central interstitial member 72 has a silica ?ber content 
betWeen 70% and 85% by volume and a plastic content 
betWeen 30% and 15% by volume. 

[0041] Similarly, like outer interstitial members 28, each 
outer interstitial member 78 is a semi-rigid FRP rod having 
a loWer modulus of elasticity, e.g., 37,700 N/mm2:10%, 
than the modulus of elasticity of central interstitial member 
72. In order to realiZe this loWer rigidity and modulus of 
elasticity, each outer interstitial member 78 has a loWer silica 
?ber content than central interstitial member 72. An exem 
plary ?ber reinforced plastic rod used as an outer interstitial 
member 78 has a silica ?ber content betWeen 50% and 70% 
by volume and a plastic content betWeen 50% and 30% by 
volume, 
[0042] It is to be appreciated that the foregoing percent 
ages of silica ?ber and plastic content and moduli of 
elasticity for central interstitial member 72 and outer inter 
stitial members 78 are for the purpose of illustration and are 
not to be construed as limiting the invention. 

[0043] During assembly of optical ?ber cable assembly 
62, outer interstitial members 78 and buffer tubes 12 are 
Wound spirally around central interstitial member 72 at a 
Winding pitch betWeen 8 and 20 times the diameter of optical 
core 64. For aerial applications, the Winding pitch is betWeen 
8 and 16 times the diameter of optical core 64. For duct 
applications, the Winding pitch is betWeen 10 and 20 times 
the diameter of an optical core 64. 

[0044] In an exemplary optical ?ber cable assembly 62, 
each buffer tube 12 has an inside diameter of 2.7 mm and an 
outside diameter of 3.55 mm. This inside diameter enables 
each buffer tube 12 to receive up to tWenty-four optical 
?bers 42. In this exemplary optical ?ber cable assembly 62, 
central interstitial members 72 and each outer interstitial 
member 78 have a diameter of 1.5 mm. Since jackets 6 and 
10, strength layer 8, layers 34 and 38, and rip cords 36 and 
40 are the same as described above in connection With FIG. 
1, no description of their construction or physical dimen 
sions Will be in connection With FIG. 3 to avoid redundancy. 

[0045] It is to be appreciated that the above described 
materials and dimensions of optical ?ber cable assembly 62 
are for the purpose of illustration and are not to be construed 
as limiting the invention. 

[0046] With reference to FIG. 4, and With continuing 
reference to FIG. 3, a fourth embodiment optical ?ber cable 
assembly 92 is substantially the same as optical ?ber cable 
assembly 62. HoWever, since optical ?ber cable assembly 92 
is designed for duct applications, outer jacket 10, layer 38 
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and strength layer 8 in optical ?ber cable assembly 62 can 
be omitted in optical ?ber cable assembly 92 Whereupon 
inner jacket 6 becomes the outer jacket. Other than these 
omissions, optical ?ber cable assembly 92 can be the same 
as optical ?ber cable assembly 62. 

[0047] The various embodiments of the present invention 
enable the same number of optical ?bers to be received in a 
smaller diameter cable assembly than the prior art optical 
?ber cable assemblies While maintaining an acceptable 
degree of mechanical loading capacity commensurate With 
its smaller outside diameter and loWer linear Weight. More 
speci?cally, When compared to prior art optical ?ber cable 
assemblies, the present invention enables a reduction of 2 to 
21/2 times the diameter of the central interstitial member, a 
reduction of 12% to 15% of the diameter of the optical core, 
a reduction of 5% to 10% in the circumferences, thicknesses 
and Weights of the various jackets, a reduction of 3 to 8 
Aramid or ?ber glass yarn ends and a reduction of 10% to 
15% of the overall cost of the cable assembly, While at the 
same time, increasing the tensile strength and modulus of 
elasticity of the overall cable assembly. Because of these 
advantages, especially the reduction in the overall linear 
Weight of the cable assembly, smaller, lighter and less 
expensive mounting hardWare can be utiliZed to install the 
optical ?ber cable assemblies of the present invention. 

[0048] The invention has been described With reference to 
the preferred embodiments. Obvious modi?cations and 
alterations Will occur to others upon reading and understand 
ing the preceding detailed description. For example, for duct 
applications, central interstitial member can be formed from 
a bundle of Aramid or ?ber glass yarn ends either alone or 
encased in a plastic coating. It is intended that the invention 
be construed as including all such modi?cations and alter 
ations insofar as they come Within the scope of the appended 
claims or the equivalents thereof. 

The Invention claimed is: 
1. An optical ?ber cable assembly comprising: 

an optical core including a plurality of elongated, holloW 
buffer tubes, a plurality of elongated outer interstitial 
members and an elongated central interstitial member; 

the plurality of buffer tubes arranged With their axes 
extending in the same direction With each buffer tube 
tangent to tWo other buffer tubes and With each pair of 
adjacent buffer tubes defming an outer interstitial space 
therebetWeen, the axis of each buffer tube positioned at 
a comer of one of an imaginary triangle and (ii) an 
imaginary square; 

each outer interstitial member received in one of the outer 
interstitial spaces tangent to the tWo buffer tubes de?n 
ing the outer interstitial space With an axis of each outer 
interstitial member extending in the same direction as 
the axes of the buffer tubes; and 

the central interstitial member received in a central inter 
stitial space formed betWeen the plurality of buffer 
tubes, the central interstitial member positioned tangent 
to the plurality of buffer tubes With an axis of the 
central interstitial member extending in the same direc 
tion as the axes of the buffer tubes, Wherein the central 
interstitial member and the outer interstitial members 
have different moduli of elasticity. 
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2. The optical ?ber cable assembly as set forth in claim 1, 
Wherein the central interstitial member has a modulus of 
elasticity that is larger than a modulus of elasticity of each 
outer interstitial member. 

3. The optical ?ber cable assembly as set forth in claim 2, 
Wherein the central interstitial member has a modulus of 
elasticity of 50,300 N/mm2 110%. 

4. The optical ?ber cable assembly as set forth in claim 3, 
Wherein the central interstitial member is a ?ber reinforced 
plastic rod having a silica ?ber content betWeen 70% and 
85% by volume. 

5. The optical ?ber cable assembly as set forth in claim 2, 
Wherein each outer interstitial member has a modulus of 
elasticity of 37,700 N/mm2:10%. 

6. The optical ?ber cable assembly as set forth in claim 5, 
Wherein each outer interstitial member is a ?ber reinforced 
plastic rod having a silica ?ber content betWeen 50% and 
70%. 

7. The optical ?ber cable assembly as set forth in claim 2, 
Wherein the outer interstitial members and buffer tubes are 
Wound spirally around the central interstitial member. 

8. The optical ?ber cable assembly as set forth in claim 7, 
Wherein the outer interstitial members and buffer tubes are 
Wound spirally at a Winding pitch betWeen 8 and 20 times a 
diameter of the optical core. 

9. The optical ?ber cable assembly as set forth in claim 8, 
Wherein the outer interstitial members and buffer tubes are 
Wound spirally at a Winding pitch betWeen 8 and 16 times 
the diameter of the optical core for aerial applications and 
betWeen 10 and 20 times the diameter of the optical core for 
duct applications. 

10. The optical ?ber cable assembly as set forth in claim 
1, further including at least one of a Mylar tape and (ii) 
a polyester binder disposed around the optical core tangent 
to the buffer tubes and outer interstitial members. 

11. The optical ?ber cable assembly as set forth in claim 
10, further including an elongated rip cord disposed on a 
side of the Mylar tape and/or polyester binder opposite the 
optical core, the rip cord having a longitudinal axis extend 
ing in the same direction as the axes of the buffer tubes. 

12. The optical ?ber cable assembly as set forth in claim 
10, further including a jacket comprised of polyole?n or 
polyester surrounding the Mylar tape and/or polyester 
binder. 

13. The optical ?ber cable assembly as set forth in claim 
1, further including: 

an inner jacket comprised of polyole?n or polyester 
surrounding the optical core, 

a strength layer comprised of Aramid or ?ber glass yarn 
surrounding the ?rstjacket; and 

an outer jacket comprised of polyole?n or polyester 
surrounding the strength layer. 

14. The optical ?ber cable assembly as set forth in claim 
13, further including at least one of a Mylar tape and (ii) 
a polyester binder disposed betWeen the strength layer and 
the outer jacket. 

15. The optical ?ber cable assembly as set forth in claim 
14, further including an elongated rip cord disposed betWeen 
the outer jacket and the Mylar tape and/or polyester binder, 
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the rip cord having a longitudinal axis extending in the same 
direction as the axes of the buffer tubes. 

16. An optical ?ber cable assembly comprising: 

a plurality of elongated ?ber optic conduits received 
around a longitudinally extending central axis With a 
longitudinal axis of each ?ber optic conduit extending 
in the same direction as the central axis and With each 
?ber optic conduit tangent to tWo other ?ber optic 
conduits, the plurality of ?ber optic conduits defming a 
central interstitial space therebetWeen and de?ning a 
plurality of outer interstitial spaces betWeen each pair 
of ?ber optic conduits on a side thereof opposite the 
central interstitial space; 

a plurality of elongated outer interstitial members 
received around the central axis With their longitudinal 
axes extending in the same direction as the central axis, 
each outer interstitial space receiving one of the outer 
interstitial members tangent to the pair of ?ber optic 
conduits de?ning the outer interstitial space; and 

a central interstitial member received in the central inter 
stitial space tangent to the ?ber optic conduits and With 
an axis of the central interstitial member coaxial With 
the central axis, Wherein the central interstitial member 
has a larger modulus of elasticity than each outer 
interstitial member. 

17. The optical ?ber cable assembly as set forth in claim 
16, Wherein the outer interstitial members and the ?ber optic 
conduits are Wound spirally around the central interstitial 
member. 

18 The optical ?ber cable assembly as set forth in claim 
16, Wherein, When vieWed from an end of the optical ?ber 
cable assembly, the longitudinal axis of each ?ber optic 
conduit is positioned at one corner of one of an imaginary 
triangle and (ii) an imaginary square. 

19. The optical ?ber cable assembly as set forth in claim 
16, further including at least one jacket surrounding the 
buffer tubes and outer interstitial members, Wherein, When at 
least tWo jackets surround the buffer tubes and interstitial 
members, the at least tWo jackets are substantially coaxial. 

20. The optical ?ber cable assembly as set forth in claim 
19, further including at least one of a Mylar tape and a 
polyester binder disposed at least one of inside the at least 
one jacket and (ii) betWeen the at least tWo jackets. 

21. The optical ?ber cable assembly as set forth in claim 
20, further including an elongated rip cord disposed betWeen 
at least one of the at least one jacket and the at least one 
of the Mylar tape and the polyester binder surrounding the 
buffer tubes and outer interstitial members and (ii) betWeen 
the at least tWo jackets, the rip cord having a longitudinal 
axis extending in the same direction as the axes of the buffer 
tubes. 

22. The optical ?ber cable assembly as set forth in claim 
21, further including a st rength lay er disposed betWeen the 
at least tWo jackets. 

23, The optical ?ber cable assembly as set forth in claim 
22, Wherein: the strength layer is an Aramid or ?ber glass 
yarn; and each jacket is formed from polyole?n or polyester 

* * * * * 


